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Implications to Remote Learning

Introduction

Mediated learning utilizes multimedia-based instructional modules to provide students
with individualized access to 1nformation in allgnment with their individual learmng styles
(Kinser, Morris, & Hewitt). In contrast w1th traditional pedagogy, the mission of the instructor
in a mediated learning enyironment is to facilitate‘learning rather than to deliver information
through lecturing. This fundamental difference in the role of the instructor in a mediated -
environment may set the stage to offer remedial mathematics courses via a remote learning
| model.

The purpose of this study was to examine tlie- feasibility of converting a specific
remedial level college math course from a traditional classroom-dellvery model to a remote
learning mode when learning was supported by mediated instruction. A commerclally prepared
mediated-learning system that featured web-based classroom management with a CD-ROM-

based instructional delivery platform was used for this project. |

Background’

Prior to this sfudy, research efforts on this subject focused-on the comparison between
traditional and mediated-learning pedagogical models (Jewett, 1998; Coscia, 1999). In contrast,
our researcli focuses solely on mediated learning.v It addresses questions regarding the best
environment for the implementation of mediated learning for remedial-level mathematics.

Faced w1th limited resources in terms of teaching staff and of classroom space, tlre
offering of college-level courses in remedial mathematics can be a controversial issue (Abraham
& Creech, 2000; Smitll, 1996). The teaching of such courses is perceived by many to be a
questionable drain of resources. There are some state legislators who have argued that the

government should not pay twice for the same service (Oklahoma State Regents for Higher
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Education, 1998). That is to say, there should be no redundancies between the secondary and
post-secondary curriculums. Some college faculty and administrators, however, consider that
.though teachlng remedial-level mathematlcs is not congruent with their academic mission, it
might be the only way for certain students to prepare for their core courses (Abraham & Creech
2000 Hagopian, 1996). On the other hand, there also are faculty and adnnmstrators that argue
that remedial-level courses should not be taught at the university level at all, and that the material
eevered in this type of course should be required as prerequisite to university entrance.

In efder to meet the needs of all students, remote learning may provide colleges and
universities the flexibility they need to accommodate all levels of learners. While the greaterA '
issue may be whether or not remedial courses should even be faught et the university level, that -
is not the purpose of this paper. Instead, we focus on the questions of feesibility and adequaey of
an alternative method of instructional delivery.

The tirneliness and relevance of this study stem from the fact that remote mediated

learning may permit the continuation of the offering of remedial-level courses without undue
drainage of resources since this approach will minirnize the usage of faeulty time and classroom
space. It is therefore 'ir‘nperative to know the potential impact ef -a‘remote-learning environment
to the academic perfonnance of remedial-level co_llege students (Hagopian, 1996).
Methodology

Three sections of Math 101 were offered in the spring quarter (2000) at Ohio University.
Math 101 isa remedial-level course in mavthe.matics; the cere content of Math 101 is basic
arithmetic and algebra. Spring quarter consisted of ten consecutive weeks of classes.

Each secti0n had an enrollment eap of 20 stu'dents. This limitation was due to space

constraints in the technology-based classroom where the classes were held. A total of 25 ¢

N
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computers were available in the assigned classroom. Seating capaéity was limited to 20 students
in order to allow for the possibility of up to five malfunctioning workstations on any given day.

Each of three sections (Section I, Section II, and Section III) was assigne& specific
attendance policies prior to the start of this study. All students enrolled in Section I Were required '
to attend all scheduled classes (4 classes per week). Students régistered in Section II wére
.required to attend at least one class per week in addition to one day for weekly tests. Students
enrolled in Section III had no attendance reciuirements other than to attend one day per week for
testing. Attendance policies were not made public prior to enrollment.

Students enrolled into Math 101 according to regular enrollment procedures. Because
* students could not be randomly assi gned to a particular section, this study is not a scientific
experiment.

" In alignment with O}ﬁo University’s Institutional Review Board (IRB) guidelines for

' researchlon' human subjects, this project received an exempt status regarding the usual requiéite
of informed consent. Since students involved in this study would not be treated any differently
than Math 101 students from any other academic quarter, and since no names or identifiers
would be used for research purposes, signéd consent wés not required. Instead, infofmatioﬁal
flyers were distributed to all sections of Math 101 (see appendix for copy). Nb students declined
to participate.

Data was gathered on the following five measures for each student:

Daily attendance,

Daily time spend on-line,

Pretest score, oo

Post-test score,
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o. Final course grade.

In addition, a summative course evaluation,_deSigned specifically for this project, was
administered to all students on the last day of class. Feedback from this evaluation was used to
aéses's student safisfaction. Tt is university policy to administer final course evaluations. |

Egtreme care was' given to proactively consider the possiBle conséquences of the
proposed pedagogical changes and ‘the potential impact on students’ learning. A central part of
this study was the consideration of whether student perfdrmance in the course would be affected
by attendance.

A basic skills pre-test (BST) was administered to all s_,tudents.enrolled in Math 101,
régardless of section ass_igmnent This criterion-referenced test was desigﬁed speciﬁcally for use
in Math 101. It was produced to be in alignment with a table of speciﬁcétions that were
develdped and.endorsed by members of the depal;tment of mathematics at Ohio University; the
test c\onsisted of 20 cdnstrucfed response items. Completed tests we‘re scored according to a
detailed scoring rubric. The BST had a computed Kuder-Richardson measure of internal -
consistency (feliability) of .92.

The intended use of the BST was the assessment of basic arithmetic and pre-algebraic
skills. The specific content of this test included basic operations on integers, rational and real
numbers. It also included basic algebraic manipulations, including but not limited to, combining
similar terms, factoring algebraic express_iéns, and solving linear eqﬁations and inequalitieé.

Analyses

Pre-test v . ,
An analysis of variance (ANOV A) was performed on the pre-test scores in order to

" investigate initial group equivalence across groups.
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Attendance
Attendance was recorded daily in order to ensure compliance with sectional attendance
policies.
Time on-line
Time spent on-line was automatically recorded by the instructional software program
used in this study Instructors could access this information at any time by loggmg on to the
project server. The purpose of gathermg this 1nformat10n was to observe study pattems if any,
| for the different groups. An analysis of variance was performed on the dependent variable time-
on-line.
Post-test
Post-test scores were obtained from a second administration of the Math 101 Basic Skills
Test. An analysis of variance was perfqrntéd rn order to~ look for post-course mean differences
between t\he-three groups. In addition, filtered correlations between pre- and post-test scores were
comAputed‘ (within-group conslations). This was done in order to examine the‘withjn-group
relationshjp between pre- and post-test scores.. |
An analysis of varigncé was performed on the dependent variable post-test.
Gain scores
A gain score for each student was computed. Gain scores were computed by finding the
difference between post- and pre-test scores. A negative gain'score indicated that a student’s pre-
test score was greater than their post-test score. A gain score of zero irrdicated that there was no
differénce between pre- and post-test scores; a positive garn score indicated that a student’s post
score exceed their pre-test score.

An analysis of variance was performed on the dépendent variable gain score.
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Final course grades

An analysis of variance was performed on the variable final course grade. The purpose of
this analysis was to investigate whether or not there were any group-level mean differences on
final course grades.

Research questions

The following two basic quesﬁons were addressed:
1. If given a choice, would students naturally gravitate to a remote léaming environment?
2. Is class attendance positively‘cor'related witﬁ class performance (as \measured by post-
BST scores)?
| Results

Pre-test Scores .

Results of an analysis of variance on the dependent variable pre-test scores indicated that
there were no significant between-group mean differences (F = .056, p =.946 at a = .05).

- Table 1

Descriptive Statistics for Pre-test Scores*

Group N  Mean Std. Deviation

1 18 1178 332
2 19 12.16 3.20

3 18 12.00 3.86

" *This finding was used to establish initial group equivalences.

Attendance , !
Attendance records were periodically reviewed and recorded throughout the duration of

the academic term (Spring 2000) in order to ensure compliance with sectional attendance
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policies. All students wére found to be in compliance with the aftendance policies for their
- particular sections of Math 101.
Gain Scores
Gains scores were computed to be the difference between Basic Skills pre- and pbst-test
scores. Group I (requiréd attendance) showed greater _gains than did either of the other two
sections, with Group III (no a&endanceieciuired) shovying theAleast‘ gains among the three
groups. An ANOVA produced a non-significant F-statistic (F=2.888, p=.065, d = .05); we
| failed to reject the null hypofhesis of no group differences.
Table 2

Gain Scores -

| Group Mean Gain  Standard
1 — 42 76
2 261 70

3 BRI 46

Pre-test to Post-test Correlations

Intérestingly, it was observed that a filtered coirelatioﬁ_(within—group correlations)
between pre- én'd post-teSts were positive and strong in the two groups with more liberal
attendance policies (Groups II aﬁd IIT), indicating fhat weak students rema_ined weak and strong
studénts rerhained strong, des‘pitel equivalent exposure to information and access to instructional

opportunities and exposure. Upon examination of student scores, it was observed that weak

i0
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students showed marked impfoved performance under the required attendance condition (Group
I). A plot of these corrections is located in Appendix B.

Table 3

Within-group Correlations

Group N : Correlation
1 18 475* :
.2 19 510*

3 19 - .856*

*Statistically significant at o = .05, 2-tailed

Upon careful examination of pretest and post-test scores, it was noted that for students in

Groups I and II, weaker perforiners (those scoring poorly on the pretest) showed marked .

improvement on their post-test. Weaker students in Group I outperformed their counterparts in

Group 111, indicating that as far as weaker performers are concerned, a more restrictive learning

 environment may be more conducive to academic success in the course.

Time Spent On-line

.Ovef the course of the academic quarter, there appéared to be no significant difference in
the mean amount of time each group spent on-line. An ANOVA produced a non-significant F-
statistic (F = 581, p =563, @ =.05). The Pearson correlation coefficient between time on-line
and final grade was; not statistically significant, neither when data were aggregated across groups
(r=-.171, p = 207, a = .05) nor when filtered by group membership (-.330, .113, -.091,
respectively). Regardless of group membership, students spent approximately the same amount
of time on-line overall. Héwe_:ver, it should be noted that the patterris of time spent on-line did
differ across lgroups. Timé spent on-line by students in Group T was uniformly distribﬁted over

blocks of time between regularly scheduled tests. This is reasonable since these students spent at

10

11
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least one hour per weekday on-line due to their required class attendance. Time spent on-line by
students in Groups II and III was non-uniformly distributed. Actually, students enrolled in these
sections did not spend much time on-line immediately followinga class; instead, they steadily
increased their instructional time (on-line), peaking the evening immediately prior to the. next
regularly scheduled test. Whereas students in Group I were requ1red to attend class daily and

* hence were requ1red to log -on at least four days per week, students in Groups II and III evidently
were disciplined enough to do the ’requiredwork from a remote location.

Post-test Scores

Post-test meangroup scores were not significantly different from one another, indicating |
i« no meaningful group differences on the Basic Sldlls post-test scores. An ANOVA revealed a
non-signiﬁcant F-statistic (F =1937,p= ;154, a=.05).A Levene Statistic was conmputed as a
test of honjogeneit}'f of Variances (.534) and was not statistically significant at the 05 level.

- Table 4 ~ | | -

Post-test Scores

Group N Mean Post-test Score
1 18 : _ 15.95
2191483

3 19 - 1411

Final Grades

Final grade mean Scores were not significantly dlfferent across groups. An AN OVA on
the dependent variable final grade produced a non- s1gmﬁcant F-statistic (F = 059 p=.943,a=

05).
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~Table 5

Final Grades

Group Final Grades
1 - 82.11 |
2 82.89
3 82.11

Attritiqn fdr this study was w1thm reason (8%); full data was available on 55 out of 60
~ students. . ) |
Clo‘x_lclusion_s

DiscusSion of ﬁnldings

| The results of this stud}; indfcate that students enrolled in meciiated learning environments
naturally gravitate to a remote learning model. That "is to say, .if atter;dahce is not requiirehd,t then,
for the most part, students will not attend. Duﬁﬁg the cburse of this study, students enrolled in
Grloups'II or iII were pénnitted to éttend class every day; most chose to only meet the minimum
reciuirements of their prospective groups. It -should: be mentioned, however, thgf theré was a
small nuﬁlbér of students from Groups II and III who feally wanted to be in class with their
 instructors, whether attendance was reqﬁired or not. |

AEade_mic performance did not appear to be adversely irhpacted by thé remote learning
model. Nb group differences were detected on any of the variables studied. Aléo, average group

scores on the post-BST as well as average group final course grades were in keeping with other

‘sections of Math 101 from prior years. There is.concern, however, for students who scored below

1 13
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70% on the pretest (BST). These students, for the most part, failed to thrive under the remote
model. |

Limitations and future projects .

* The primary limitation of this study is its sample size. This limitation was due to two
reaéons.-Firéf, there were spacé limitations in the multi-média classrobm where the qlasses were
held. A total .of 25 computers were available for this project. Maximum séating céﬁacityi was
A -real-ized‘t‘o the éxtént of gﬁaranteeing availability Qf computers to-all attending stﬁdents. Thié |

meant that‘ only 20 students could safely be emolléd per section A'so as to allow for possibly
.'rna.lfunctioni.ng' workstations. Secénd, the demand for Math 101 is rarely gréater than 'twenty-ﬁve '
students per academié quarter. The limitation of sample size ceftainly'resuictéd the power of dur
statistical anaiyses (S_fevens, 1986). | |

Based on the ﬁndingé of this résearch, the following reco@endations have been made to
the Departmer_lt’of Mathématics af Ohio University:'

1. Al students th are placed into Math 101 by regular university mathematics placement
testing should be reciuired to take the Math 101 Baéic Skills Test (BST, a$ developed for
this'resea'r_c'h); | o R o . o

2. Students whose BST score is below 60% (r;urnber correct scoﬁﬁg) should be placed into '

a teacher-directed sectibn of Math 101,
3. Studer.lt_s-whqse BST score is greater than or-equal to 60% (number éorrect 'sco;ing)
should be‘allowe_d to register for_ any ;ection of Math 101 and shoulcvl‘ be encouraged to

consider a remote-learning option.
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Appendix A

Note to all Math 101 students

o * Spring, 2000
To all Math 101 students: :

The Department of Matherriatics has chanéed the mode of instructional delivery
for Math 101. All sections of students in Math 101 receive instruction from the
CD-based system licensed from Academic Systems, Inc.

As part of our assessment of this new way of teaching Math 101 at Ohio
- University, a team of researchers are gathering information about how students

" adjust and interact with the software, the class structure, and their instructor. The
information used for our research and internal assessment will be limited to the
following: the amount of time spent on-line, class attendance scores on the basic
skills test, and final course grades.

We are interested in assessing group performance, not individual performance.

At no time will any identifying information about you be given to anyone. Names
will always be removed prior to any disclosure or use of information. In no way
does either the research or assessment component affect your grade in this
course. :

You have the right, without any penalty or repercussion, to decline the use of -

your scores in the research component of this assessment. If you wish to
exercise this right, you may contact either of the following persons:

Dr. Sergio R. Lépez _ - Dr. David Keck

Professor Associate Professor
Department of Mathematics ~ Department of Mathematics
Ohio University, Athens Ohio University, Athens
(740) 593-1262 © (740) 593-1276

slopez@math.ohiouedu dkeck@math.ohiou.edu

Joy Matthews-Lopez
Principal Investigator
(740) 594-3266
jmatthew(@math.ohiou.edu

15 16
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OHIO UNIVERSITY
DEPARTMENT OF MATHEMATICS
COURSE EVALUATION FORM
MATH 101

Directions:
Please DO NOT enter your name or any ldentlfylng information on this sheet

Be sure to respond to ali statements on BOTH sides of this form

STRONGLY . STRONGLY
AGREE AGREE NEUTRAL DISAGREE DISAGREE
A . B c D E

Circle the letter which corresponds with your response.

. INSTRUCTIONAL MATERIALS:

1. | liked being able to repeat instructional sections. A B c D E
2. The instructional units were well organized. A B c D E
3. The material was presented in an understandable manner. A B c ] E
4. There were enough examples to help my learning. A B c D E
5. The instructional materials were too expensive. A B c D E
ll. TECHNOLOGY: _
~ 1.1 liked being able to work at my own pace. A B c D E
2. The technology confused me. . A B c D E
3.1 was comfortable using e-mail to communicate
with my instructor. ' A ‘B c D E
4. By mid-way through the course, | was comforable - ‘
with the technology. . A B c D E
5. Learning math with the computer is harder than ‘ )
learning math the usual 'non-computer’ way. A B c D E
lll. ASSESSMENT PROCEDURES: A B c b} E
1. The practice tests were useful to my learning. A B c b} E
: 2. | always knew how | was doing, in terms of my grade. A B c o E
3. | liked having extra chances to improve my section grade. A B c D E
4. My in-class tests were fair. / A B c D E
5. | think my current grade accurately reflects my ablllty
with this material. A B c D E
IV CLASSROOM MANAGEMENT: _
1. | liked having a teacher available during class time. : A B c D E
2. Class attendance should be completely optional for the student. A B c b} E’
3. Working in class was easier than working at a remote site L
(like at home, in the library, etc.) A B c [ I E
4. If class attendance were optlonal | would still attend class '
most of the time. A B c D E
5. | worked harder outside of class (at remote sites)
than | did when in class. _ : A B c D E
V. OVERALL OPINION: _ o _
1. Overall, | like this way of learning math. . A B c ’ o E
2. | would recommend this method of learning math to my friends. A B c D . E -
3. If attendance were optional, | would work at my remote site A B c b} E
more than in my scheduled classroom. '
4. Considering the usual costs of textbooks and computer lab fees,
the cost for this course is reasonable. A B c D ' E
5. Studying math with the aid of a computer makes learning easier. A B c D E

(TURN PAGE OVER-—>)
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OHIO UNIVERSITY
DEPARTMENT OF MATHEMATICS
COURSE EVALUATION FORM
MATH 101

Instructor's Name Course Call # Quarter/Year

Your comments are VERY important to us. We use this feedback to improve our courses.
Please take a few minutes to comment about the strengths and/or areas needing improvement.

Remember:

All comments you make will be read and taken into consideration.
Please write clearly!

I. What do you think about learning math via CD-ROM mstructlonal dellvery? Is this approach helpful? Hurtful?
Confusing? Refreshing? Please elaborate.

Il. Was your instructor's presence in the classroom helpful to you? Was he/she clear when answering your
" questions? Was your teacher respectful? Responsive? Knowledgeable? Please elaborate.

lll. Are there any comments you would like to make about this course, the materials, your mstructor or our
technology classroom? If so, please do!

Thank you for your input! We appreciate your time and effort.

i9




. _ Math 101: Basic Skills Test

én

Name Today’s Date .
Please answer all of the following questions. Show all work.. Write your final answer in the space
provided. ' : .
l 217 + 56 =>
2. 42§ <136 =
3. 96x131=
4. 4,320+16=
“ 5. —43+15=
6. -20-11= |
7. -39x-21=

8. 18.13-3.14=

9. 9.14+3.095 =




10.

11.

12

13.

14.

15.

16.

17,

18.

" 19.

20.

16 0.2 =

08x1.12=

8% of 16 =

" 3% of9 =

sl
|

wl—
It

N
=

|
+

ul-—-
il

Solve for x where 2x + 3 = 8.

Solve the following inequality fér y:

S5y-4 <11

Solve for w when

(2]

-
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